A somewhat unusual publication on methoxylated flavones in Primulae Flos [i.e. the flowers of Primula veris L. (Primulaceae)] appeared some years ago. Five flavones were isolated [1] and characterized, but only one of them was identified [2] . Later the structures of those flavones were presented as a legend to an HPLC-1 H NMR chromatogram [3] , but again their identification was not reported. More recently, Budzianowski et al. reported a total of ten flavones from leaves of this plant, four of which were novel natural compounds [4] . In both studies, the plant material was extracted with organic solvents (either methanol or CHCl 3 /methanol, respectively). For the present work, leaves were only briefly rinsed with acetone to dissolve the externally accumulated lipophilic material. It has been known for a long time that not only the so-called farinose primrose species exhibit exudate flavonoids, but traces of flavonoids had also been observed in the 'oil-producing' species P. cortusioides, P. elatior, P. obconica, and P. veris [5] .
At first glance, the exudate flavonoid pattern of the oxlip, Primula elatior, was rather similar to that of the cowslip, P. veris, but more detailed TLC comparisons revealed differences. Analysis of oxlip surface flavonoids was, therefore deemed worthwhile, in spite of the recent report on cowslip flavonoids.
The amount of unsubstituted flavone, often the most prominent component of farinose Primula exudates [6] , is surprisingly small and it could not be isolated. Compound 1, on the other hand, was the major constituent. Crystallized from toluene, it formed slightly yellowish crystals, mp 152 O . On thin-layer chromatograms (silica gel as well as polyamide) it exhibits the same R f as 5,6,2´,6´-tetramethoxyflavone (zapotin), previously reported from P. veris [4] , but the spot appears slightly darker under UV 366 light. The mass spectrum (EI-MS) revealed that the molecule bears an additional methoxyl group. Detailed NMR spectroscopic studies allowed the compound to be identified as 5,6,2´,3´,6´pentamethoxyflavone [6] . However, some of the 13 C NMR signals previously reported, need to be corrected on the basis of 1 H-13 C correlation spectra, like HSQC and HMBC (not measured so far) (Table 1) . Thus, shifts for C-7 and C-8 are reversed, and either missing or incorrect signals for C-1´ and C-3´ were present at δ C 117.6 and 147.1, respectively. This compound has been reported from nature only once before, from leaves of Casimiroa tetrameria (Rutaceae) [7] (no m.p. reported).
The structurally related flavone zapotin (5,6,2´,6´tetramethoxyflavone), previously reported from P. veris [4] , and found as a mixture with compound 1 in Casimiroa tetrameria [7] , was not detected in any fraction of P. elatior, neither by TLC nor by MS.
Compound 2 was obtained in small amount as beige crystals. Its UV spectrum exhibited absorption bands at shorter wavelengths (222 and 312 nm) than compound 1. The only shifts were produced with NaOMe, which pointed to the presence of hydroxyl(s) group(s), but not at a 4´ position due to the significantly diminished intensity of the longerwave band (+41 nm). The EI-MS and HR-EI-MS spectra revealed a molecular ion peak [ (Table 1) , interpreted with the aid of the 1 H-1 H-COSY spectrum, showed a sequence of four coupled aromatic protons at δ H 8.04, 7.50, 7.83 and 7.71 ascribable to the A ring protons H-5, H-6, H-7, H-8, respectively; a singlet at δ H 6.71, ascribable to H-3; a singlet at δ H 7.01, which integrated for two protons and was assigned to the B ring with a symmetrical substitution of two hydroxyl groups resonating as a broad singlet at δ H 9.66; and a methoxyl group present as a three proton singlet at δ H 3.76. The shift value for H-3 (δ H 6.71), in between those found for 2´,6´-dioxygenated flavones (δ H ca 6.4) [8] and for 2´-oxygenated flavones (δ H above 7.0) [4, 8] , as well as the low-field shift for the C-2 signal at δ C 162.9 (not about 160 ppm) and an up-field shift for the C-3 signal at δ C 106.1 (not about 112 ppm), suggested an absence of 2´,6´-oxygenation in the molecule of 2 [4] . NOE interactions observed in the NOESY spectrum between H-3 and the B ring two-proton singlet at δ H 7.01, allowed assignment of the latter to H-2´/H-6´. Thus, two hydroxyls and one methoxyl groups needed to be located at 3´, 5´ and 4´ positions, respectively. The 13 C NMR shifts of 2 (Table 1) appeared quite close to those observed for 3´,4´,5´trimethoxyflavone [4] . All NMR signal assignments were confirmed by HSQC and HMBC heteronuclear correlation spectra. Hence, compound 2 is identified as 3´,5´-dihydroxy-4´-methoxyflavone, which is a novel natural flavone. Other isolated flavones appeared to be 2´methoxyflavone, 3´-methoxyflavone, 3´,4´dimethoxyflavone, 2´,5´-dimethoxyflavone, 3´hydroxy-4´,5´-dimethoxyflavone, 3´,4´,5´-trimethoxyflavone, and 3´-hydroxy-4´,5´-methylenedioxyflavone. However, 2´-hydroxyflavone, which occurs in the genus Primula [4, 9] , could not be detected. A series of further typical flavones accumulated by farinose species [5, 10] is also absent.
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The leaves of both Primula species, P. elatior and P. varis, share the above mentioned flavones, with the exception of zapotin, 2´-hydroxyflavone and flavone, which occur in Primula veris [4] and 5,6,2´,3´,6´-pentamethoxyflavone and 3´,5´dihydroxy-4´-methoxyflavone found in P. elatior in the present work. It is noteworthy, that among five flavones isolated from the flowers of P. veris [1] [2] [3] , the only pentamethoxyflavone identified was 5,6,2´,3´,4´-pentamethoxyflavone, i.e. a positional isomer of compound 1. Although only 1 H NMR spectroscopic shifts were reported for that compound [3] , they differ significantly from those of compound 1 [7, present work] .
Experimental
General experimental techniques: UV spectra were recorded in methanol, according to procedures described earlier [11] , using a Specord M-40 spectrophotometer (Zeiss, Jena) equipped with M-40 computer software. NMR spectra were registered on the Varian Unity (1D) operating at 299.995 MHz for 1 H and 75.4 MHz for 13 C, and on the Bruker 400 Plus spectrometer (both 1D and 2D) operating at 400.132 MHz for 1 H and 100.6 MHz for 13 C, in either CDCl 3 or DMSO-d 6 , using residual 1 H or 13 C resonance in the deuterated solvents as internal shift reference. 2D NMR spectra ( 1 H-1 H-COSY, NOESY, HSQC, HMBC) were recorded using pulsed field gradient techniques. EI-MS and HR-EI-MS spectra were recorded on a Finnigan MAT 95 spectrometer and on an AMD 402 spectrometer (Intectra), respectively, at 70 eV.
Plant material:
Fresh leaves of Primula elatior L., cultivated in the Botanic Garden of TU Darmstadt, were collected in early May, 2005.
Extraction and isolation:
Freshly picked leaves were rinsed very briefly with acetone. The solution was evaporated to dryness to yield a brownish resinous material. This was redissolved in toluene and passed over a column of polyamide (Polyamide SC-6, Macherey-Nagel), eluting with toluene and increasing amounts of MeCOEt and MeOH. Some fractions were combined and passed over silica, eluted with the same solvents. Lit.: 126-127º [12] and 3´-methoxy-4´,5´methylenedioxyflavone (mp 192º, not reported previously) crystallised from fractions of the silica gel column; 3´,4´-dimethoxyflavone, 3´,4´,5´trimethoxylflavone, 3´-hydroxy-4´,5´-dimethoxyflavone and compound 2 (ca 3 mg) were isolated by preparative TLC on silica gel. In addition, 2´-methoxyflavone and 2´,5´-dimethoxyflavone were identified by direct comparison with authentic products. (1) Slightly yellowish crystals (from toluene). MP: 152ºC. UV/Vis λ max (MeOH) nm (log ε): 230 (4.38), 255
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